
Debugging and Profiling Parallel 
Programs on Titan 

Fernanda Foertter 

foertterfs@ornl.gov 

 

 



2 

Outline 

• About Allinea DDT 
• DDT capabilities overview 
• Using DDT 
• GPU profiling 



3 

About Allinea DDT 

• Distributed Debugging Tool 
• Capable of debugging codes written with MPI, OpenMP, 

threading, GPGPU  
• Allinea collaborating with ORNL to create debugging tool 
• Easy to use, intuitive 
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DDT Capabilities Overview 

• Compile code with -g flag 
• On OLCF systems: 
–  module load ddt 
–  ddt & 

•  Launch DDT from scratch 
directory 
• Can run it within interactive 

job, or have DDT launch job 
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DDT Capabilities Overview 

• Running a job 
–  Enter application name 
–  Can have DDT launch job, or run interactive job 
–  Set arguments as necessary 
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DDT Capabilities Overview 

DDT Starting up Opening Screen 
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DDT Capabilities Overview 

Insert Breakpoints, and Pause 
at that Point 

Can view the value of scalar 
variable across all processes 



8 

DDT Capabilities Overview 

• View array on single process 
• Can also view statistics, visualize, evaluate subsets 
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Using DDT: Step 1 -- Compiling 

For regular debugging: 
•  Compile your code with the 

usual compiler and -g flag 
–  Works better if all optimizations 

turned off 
–  For some compilers, debug flag 

automatically turns off 
optimizations 

–  If optimizations are on, line 
numbers may be misaligned or 
inexact 

For memory debugging: 
•  Compile with ddtmem* wrappers 
–  ddtmem-ftn 
–  ddtmem-cc 
–  ddtmem-CC 

•  Must module load ddt 
before compiling, and rename 
compilers in makefiles, 
configure, etc. 
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Using DDT: Step 2 -- Running 

• You must have logged in with flags to allow X-forwarding: 
–  ssh –X user@jaguar{pf}.ccs.ornl.gov (linux) 
–  ssh –Y user@jaguar{pf}.ccs.ornl.gov (mac) 

• module load ddt 
• DDT can launch parallel interactive jobs for you 
• Or, you can launch the interactive job and run DDT inside (I 

prefer this) 
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Setting up Queue Parameters 
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Setting up Queue Parameters 
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Running from Interactive Job 

• qsub -I -A XYZ123 -V -lsize=12 -q 
debug 

• Once job is running, then do ddt & 
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Running from Interactive Job 

• qsub -I -A XYZ123 -V -lsize=12 -q 
debug 

• Once job is running, then do ddt & 
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Using DDT: Step 3 -- Debugging 

• Set breakpoints 
• Start/Pause/restart 
•  Look at variables 
•  Look at state of program on each processor 
• Run program until condition occurs (i.e., stop when x=6) 
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NVIDIA Compute Visual Profiler 
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• module load cudatoolkit  
•  cd /tmp/work/$USER $ export COMPUTE_PROFILE=1 

COMPUTE_PROFILE_CSV=1  
•  aprun a.out  
•  nvvp & 
• Visual IDE version: nvprof & 

NVIDIA Compute Visual Profiler 
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NVIDIA Nsight 
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NVIDIA Nsight integration 



20 

• Supports: MPI, CUDA, Cray SHMEMTM, UPC, Co-Array 
Fortran, OpenMP, OpenACC, C, C++ and Fortran  
• module load perftools 
•  pat_build -O apa my_program 
• Produces my_program+pat executable 
• Submit your job with new exe 
• Generate report with: 
     -pat_report -T -o report1.txt my_program+pat+PID-nodesdt.xf 

CrayPat 
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Questions? 
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Hands-On Demo 

• Mystery! 
–  A code segfaults under certain conditions, but I don’t know why 
–  Can you solve the mystery? 

•  Instructions 
–  cp /tmp/work/hqi/mystery.tar.gz /tmp/
work/username 

–  tar -xvzf mystery.tar.gz 
–  cd mystery; less README 

•  (Alternatively, work on your own code) 


